Neither science nor state has ever been transcendentally "neutral," but they have sometimes been made neutral, together, as this paper shows in the context of cold war Europe. The paper explores how the Swiss government tried to "depoliticize" and "demilitarize" new international research institutions in the fi elds of highenergy physics (CERN), space research (ESRO and ELDO), and molecular biology (EMBL) in order to make science neutral. Conversely, this paper investigates how participation in "neutralized" scientifi c institutions supported Switzerland's neutrality policy and strengthened this essential element of its national identity. It thus addresses symmetrically the coproduction of neutral science and neutral state.
INTRODUCTION
During the cold war, setting foot on the Moon or producing an atomic mushroom cloud were as much about nation building as about scientifi c and technological development. America's national identity was reinforced by its successful landing on the Moon; the French and the Indian national identities were transformed when they detonated their fi rst atomic bombs. These scientifi c accomplishments expressed American global power, French grandeur, and Indian independence. 1 National identity has linked science and state in subtle ways since the scientifi c revolution, but during the cold war, this relationship grew particularly strong as nation-states became the main patrons of scientifi c research. Yet more important, to a larger extent than at any time before, the military, economic, and cultural destinies of nations were perceived to rest on advances in science and technology. It should thus come as no surprise that science, along with other social productions, played an essential role in the construction of national identities in this period.
Until recently, scholars have rarely focused on this issue, turning their attention instead on the reverse relationship, namely how national contexts and identities have shaped scientifi c endeavors. Much of this literature, even in the science and technology studies tradition, has been far from "symmetrical," in the sense that society and culture have been taken as stable entities that can explain the construction of science and technology, but rarely has the reverse been considered. 2 The distinctively national dimensions of "scientifi c styles" and scientifi c theories, for example, have been treated as if they emerged from an independent political culture, as in Paul Forman's classic study on quantum mechanics and Weimar culture, or from established national institutions, as in Jonathan Harwood's work on genetics in the United States and Germany. 3 Here, I would like to adopt both perspectives simultaneously, by focusing on the coproduction of science and national identity. 4 Taking the example of Switzerland, I will examine the diplomatic efforts deployed at making international science neutral and, at the same time, look at how science gave substance to Switzerland's neutrality policy. 5 This study focuses on the role of the Swiss Department of Foreign Affairs and Swiss scientifi c statesmen in the creation of three major institutions devoted to international scientifi c cooperation in the fi elds of nuclear physics, space research, and molecular biology, respectively. 6 The paper explores how these different oppor- tunities for international scientifi c cooperation in Europe were perceived by the state not just as scientifi c, economic, or military opportunities but also as tools for reinforcing the central pillar of Switzerland's national identity, namely its proclaimed neutrality. The alleged neutrality, universality, and objectivity of science 7 were a perfect illustration of what political neutrality stood for-if only science could be made to conform to these ideals in the midst of the cold war. This was obviously not a simple task because, as recent historiography has shown, science was, during this period, more often highly politicized and militarized than neutral. As John Krige has argued, for example, the United States used science as a powerful political and cultural weapon in postwar Europe. 8 At the same time, the military establishments in Europe and in the United States embraced science for its relevance to the key technologies of the cold war, even in fi elds seemingly far removed from immediate practical applications. 9 Thus, if science were to play a role in Switzerland's national identity, it had to be made neutral.
Scholars no longer consider national identities as natural entities-as was the case when they used the Enlightenment's concepts of the "spirit of nations" and the "national genius"-nor as abstract political ideologies or essential human attributes. 10 National identities are now understood as artifacts, the products of cultural and political processes, and as tools to attain certain political and economic goals, even long after nations have become stabilized entities. To be sustained, national identities need to be constantly reproduced and reinterpreted to adapt to changing environments, while at the same time giving a sense of permanence, refl ecting the nation's past. 11 National identities can thus been seen to lie at the intersection of collective memories of a shared past and of wishful projections of a community's future. Understandably, in modern states, governments have played an essential role in crafting and sustaining national identities to support their current political goals. Indeed, the resulting national identities, as "imagined communities," to take Benedict Anderson's classic formulation, 12 have been essential to the very existence of the nation and to the state's power. 7 On neutrality, universality, and objectivity, see Robert N. This conception applies particularly well to the case of Switzerland. The people who were subsumed into the modern federalist Swiss state as it was created in 1848 did not all share a single language, religion, or culture. They represented various legal, social, and political traditions, so much so that they often had more in common with the people of neighboring nations than they did with each other. Thus, building and sustaining an "imagined community" was crucial to cementing such a diverse population into a national whole. Neutrality, federalism, and direct democracy were promoted as the political foundations of Switzerland's national identity. Neutrality became so essential to the Swiss national identity that by 1957 Switzerland's foreign minister could claim that "neutrality is for the Swiss a phenomenon as natural as that of water fl owing along a riverbed." 13 In particular, neutrality in foreign relations was a political necessity for the state, given the diverse cultural and political allegiances of its citizens. 14 Foreign policy was a means for shaping the perception of Switzerland's national identity not only among foreign political elites but also among a broader public domestically. The origins of Switzerland's neutrality were often presented as coinciding with the joining together in 1291 of the fi rst states that eventually formed Switzerland. In fact, Swiss neutrality was only recognized in international law at the Congress of Vienna in 1815. And since then, it had been permanently reinvented to adapt to changing foreign and domestic environments. The political value of neutrality, originally about the avoidance of war, came to incorporate crucial diplomatic and commercial functions as well, allowing Switzerland to play a disproportionately important role in world affairs and to sustain continued commercial relationships with all parties, even in wartime.
After World War II, the idea that Switzerland had been neutral during the confl ict was widely believed in the country and provided a morally acceptable explanation as to why it had escaped the destruction that still affl icted its neighbors. 15 In international affairs, this idea was used to justify Switzerland's intense commercial relationships with Nazi Germany during the war, all the while positioning the country unambiguously on the side of the winning allied nations. As cold war tensions mounted, neutrality was again perceived as a political and commercial opportunity in the context of the new world order. It would guarantee the independence of a small state surrounded by powerful neighbors, allow it to play a privileged role in international affairs, and widen the range of its potential commercial partners, even as the country aligned itself, particularly after the 1950s, squarely with the "free world." 16 The notion of neutrality, however popular in Switzerland among the general population and government offi cials, was heavily criticized abroad in the immediate postwar period. The United States, for example, interpreted Switzerland's neutrality as a cover-up for its sustained commercial relationships with Nazi Germany and as an excuse for engaging in trade with communist countries while benefi ting from its geo- GATT (1945 GATT ( -1966 (Zürich, 2004 20 To achieve this goal, those responsible for foreign policy resorted to boundary work: they constructed a pragmatic distinction in international affairs between "political" domains, in which Switzerland would abstain from participating, and "apolitical" domains, in which the country could fully take part. Max Petitpierre, Switzerland's foreign minister from 1945 to 1961, created the category of "technical" organizations and purposes to cover all aspects of foreign relations that were neither military nor political. In 1947, for example, speaking before the parliamentary commission debating Switzerland's possible candidacy for the United Nations, he made this point clear: "Neutrality remains our guiding principle and for this reason we cannot, at least for now, envision joining the planned world security organization. However, we should, as of now, make clear our interest in collaborating with technical (economic, social and humanitarian) organizations." 21 Indeed, Switzerland did not join the United Nations but did become a member of most of its affi liated organizations, such as the World Health Organization (WHO) and the United Nations Educational, Scientifi c and Cultural Organization (UNESCO). The notion of technical domains was convenient in that it was fl exible enough to adapt itself to different contexts, while still carrying the idea that it was necessarily nonpolitical. Switzerland thus made every effort to play a leading role in these "technical" international organizations, so as to compensate for its absence from the others, and to give a positive meaning to "neutrality." Bern put a special emphasis on humanitarian aid through the International Committee of the Red Cross, for example, and cultural cooperation was promoted in the name of "solidarity." This notion had also been developed by Max Petitpierre as the other side of the neutrality coin, in order to respond to the criticism that neutrality amounted to isolationism and was nothing more than a pretext to escape international, moral, and political responsibilities. Suisse, 1945 -1961 (Neuchâtel, 1980 . 22 Petitpierre, "Conférence donnée" (cit. n. 13).
Recent historiography of Swiss neutrality has emphasized the role of Switzerland's participation in international cultural, social, and humanitarian collaboration, while ignoring the importance of international scientifi c cooperation. 23 By focusing on Switzerland's involvement in different projects of international scientifi c cooperation in the name of its neutrality policy, one can understand how science can play a role in defi ning national identities and at the same time how national identities can shape the institutional dynamics of science-what I like to call the coproduction of neutral science and neutral state.
ATOMIC PHYSICS IN A GLASS HOUSE
The creation of CERN, the European organization for nuclear research, in 1954, constituted the fi rst major accomplishment of the cold war in terms of European scientifi c collaboration. Much has been written about the complex processes that led to the birth of CERN; most of that historiography focuses on the role of the European scientists and science administrators who promoted the project, the interests of the major European states involved, and the context of the European integration movement. Before examining closely the role of Switzerland in this process, I will give a brief overview of the course of events. 24 In December 1949, at the European cultural conference in Lausanne, Switzerland, the French science administrator Raoul Dautry had a resolution to study the creation of a "European center for atomic research" passed. 25 Six months later, at the annual UNESCO conference in Florence, the American physicist and statesmen Isidor I. Rabi proposed a resolution encouraging the creation of regional laboratories in Europe; the participating states adopted the proposal. These proposals gained momentum as they were taken up by several nuclear and cosmic ray physicists and by science administrators from different European countries. Dautry and the French cosmic ray physicist Pierre Auger took leading roles in defi ning a project focused on building on the European continent the largest particle accelerator in the world. A proposal was eventually submitted by a group of scientists led by Auger to an intergovernmental conference sponsored by UNESCO in December 1951. Support from the member states led three months later, at a meeting in Geneva, to the creation of a temporary organization and the signing, in June 1953, of a convention establishing CERN. Almost three-quarters of the funds were provided by France, Germany, and Great Britain, proportional to their gross national products, to build large particle accelerators. This convention was eventually ratifi ed by eleven Western European countries plus the nonaligned Yugoslavia. 26 In May 1954, the construction of CERN began just outside the city of Geneva, in an agricultural fi eld.
The Swiss government played a distinctive role in defi ning the political contours of CERN. Even though the country's fi nancial contribution promised to be modest and its expertise in nuclear physics was not on par with that of France or Great Britain, the fact that Switzerland had been a likely site for the future laboratory had given the Swiss government considerable leverage from the beginning. Together with most scientists involved in the project, the Swiss government pressed hard to "depoliticize" and "demilitarize" the CERN project to bring it into conformity with the ideal of scientifi c neutrality. Of course in the tense period of the cold war, building an immensely expensive laboratory devoted to research in one of the militarily most strategic fi elds of science could hardly be expected to be brought about from scientifi c interests alone. Yet in the end, CERN became an international nuclear physics laboratory devoid of military infl uence, relatively independent of the participating nations' particular political agendas, and dominated by the physicists' scientifi c goals as the result of a sinuous political and social process in which neutral countries, such as Switzerland, played a key role.
The Swiss government became offi cially involved in the CERN project in August 1951, when the foreign minister, Max Petitpierre, received an invitation to have Switzerland represented at the conference convened by UNESCO. 27 Most of the community of Swiss physicists consulted by Petitpierre favored the project of an international laboratory, largely because it would offer research opportunities they could not have dreamed of in the national context. One of them remarked that "the future of physics in Switzerland depends immensely upon the realization of this project." 28 Other physicists outlined the possible economic advantages of Switzerland's participation, which could constitute an "excellent deal," because the Swiss industry could sell equipment for the future laboratory, perhaps at a total price even higher than the government's contribution to the project. 29 A few physicists were more hesitant, however. In addition to any moral reservations they might have had, they feared that if the project came to embody the military and political interests of some larger participating states, it would be diffi cult to build the intergovernmental consensus necessary to carry out CERN's mission. 30 In the unlikely event this hurdle could be overcome and a laboratory to pursue these military or political agendas was fi nally built, they warned, it would be of only limited scientifi c interest. They would have lost their autonomy in setting the laboratory's scientifi c goals, and because of the military relevance of their research, they would be restricted in freely sharing their results, a practice they deemed to be essential for the production of scientifi c knowledge. They did not want CERN to resemble the American national laboratories, which they perceived as being embedded in a culture of secrecy and national security concerns. These scenarios were not too farfetched in the European case, because a number of European nations, including Switzerland, had ongoing programs to develop atomic bombs and often skillfully maintained an ambiguous dividing line between civilian and military research. 31 the Swiss society for physics thus insisted vehemently that the CERN project should "carefully avoid any military aspect" and be "open to any nation." 32 The openness to all countries, whatever their political allegiances, was a means to ensure that the laboratory did not pursue military goals. The Swiss physicists also believed that locating the laboratory in Switzerland, a country with a "neutrality tradition," could help prevent the possible militarization and politicization of the laboratory. 33 Other Swiss physicists had different concerns. They feared that the international project would compete with fi nancial resources available for research at the national level. 34 Paul Scherrer, for example, had opposed an earlier and more ambitious project precisely on these grounds. 35 Given Scherrer's stature as the leading Swiss physicist and a high-profi le public fi gure, his position was crucial to the Swiss government. Other European physicists were well aware of Scherrer's infl uence. As Pierre Auger wrote to a colleague: "Among the personalities that we need to have with us in the enterprise, there is Scherrer. You know perhaps that he is not favorable to the project. But we must convince him, because he determines the attitude of the federal government, and because the Dutch and Swedish opinions depend on it to some extent." 36 Switzerland's participation in the project seemed to be of prime importance to Auger, most likely because it would constitute the best public statement and long-term guarantee that the project was not being manipulated by some of the large European states' military or political establishments. Opposition to the project from other leading European physicists led Auger's group to propose a more modest accelerator as a fi rst step, and only later a larger one, a scheme that then received Scherrer's full support. This constituted the proposal submitted to the UNESCO conference of December 1951.
Given the Swiss physicists' support, the government decided to participate in the UNESCO conference and gave precise instructions to its delegation, such as proposing Geneva as the site of the future laboratory. 37 But the Department of Foreign Affairs made clear that there was one nonnegotiable condition to Switzerland's participation: "The organization must be open to all European nations, including Eastern Europe, [and] its activities cannot be secret in any way, and should aim only at scientifi c and civilian goals." 38 With these instructions, the Swiss government followed precisely the key concerns voiced by the physicists one month earlier.
At the UNESCO conference, Alfred Picot, a local politician from Geneva and member of the Swiss delegation, was particularly attentive to the issue of CERN's neutrality. To avoid any military interpretation of the project, he suggested, for example, the addition of some broad lines indicating that CERN would "benefi t the 32 "Laboratoire européen de recherche nucléaires" (cit. n. 28). 33 41 Picot tried to convince the Swiss public and the parliament alike that this was not the case and that CERN was fi rst and foremost an initiative of the European scientifi c community. The openness of the laboratory was also a crucial point for Picot, because it hinged on the possible militarization of the laboratory, as the foreign minister had already pointed out. To the parliament, he acknowledged that "the words 'nuclear energy' evoke for many 'atomic bombs', and consequently certain fears.
[But] atomic bombs are constructed in extremely secret places," which would not be the case with CERN, Picot argued. 42 Making sure the laboratory became a "glass house" was thus a means to prevent a possible militarization of CERN, because secrecy was a prerequisite for any research related to national security. The participation of communist countries in CERN was a contentious issue among the delegations represented at the UNESCO conference. 43 For the Swiss government, the inclusion of Eastern European countries was key to the neutrality of the laboratory; for others, it represented an unacceptable opening toward their rivals in a bipolar world. Two years earlier, in an internal memo, the Swiss government had already been concerned with its position in this regard:
The cooperation in the fi eld of atomic research with nations of the Western alliance could be interpreted to some extent by the Eastern countries as a cooperation in the fi eld of military armament. The explanation that for us it involves only the exploitation of atomic energy for economic purposes will not be taken seriously and considered as bare camoufl age. 44 Thus, the Swiss Department of foreign affairs began to worry when its delegation reported that "the French and Italian delegations have insisted, in corridor conversations, that the future laboratory be exclusively open to Western European nations. They don't want the laboratory to offer the Eastern countries precious sources of information without equivalents for Western physicists, and they are especially worried about adverse public opinion" in these countries. 45 To make matters worse, the United Kingdom proposed not only excluding Eastern European nations but also opening up CERN to the Commonwealth (including Australia and Canada) and the United States. 50 The British delegation even succeeded in having the word "European" suppressed from the categorization of potential participating nations to CERN; among the participants, Switzerland alone voted against the measure. 51 This event shows the very different meanings that the political confi guration of CERN would take for various countries. For the United Kingdom, the Atlantic positioning of CERN would make clear that the project was not related to the ongoing European integration movement, a process toward which the British remained extremely skeptical, and thus it would look less politically contentious and well in tune with its "special relationship." For Switzerland, the opposite was true: if CERN embodied an alliance between Western Europe and the United States, it could be the sign of an Atlantic alliance, incompatible with Swiss neutrality policy. Thus, the Swiss argued, only by opening CERN up to Eastern European counties could it be considered truly neutral-neither Atlantic nor linked to the European integration movement.
A careful positioning of CERN was not just a foreign policy requirement for Switzerland; it was a domestic policy necessity as well, in view of the critical comments expressed "in numerous journals of all tendencies" about the compatibility of CERN with Switzerland's neutrality, as Petitpierre pointed out. These reactions worried him all the more in that he expected them to have an impact on the Swiss parliament, which would have to approve Switzerland's participation in CERN. 52 Furthermore, the Communist Party of Geneva had launched a referendum against the establishment of CERN, 53 arguing that the project "embroiled Switzerland deeper in the bloc of the imperialist warmongers, in the bloc fi ghting communism and Soviet Russia. mounting, in not only the communist but also the conservative press, that CERN posed a threat to Switzerland's neutrality, the Swiss Department of Foreign Affairs was under pressure to fi nd a way to demonstrate that this was not the case.
A small space for compromise opened up in the negotiations over CERN when someone realized that Switzerland's neutrality imperative did not require the actual participation of Eastern European nations to CERN, only the possibility of their participation. France, which was not favorable to the British plans, found the compromise formulation-in which candidacy to CERN was open to any country, but conditional on approval by every current member state, i.e. a negative vote by any member was tantamount to a veto. 56 As such, CERN would, in theory, be open equally to Poland and to the United States, but each member state could veto either candidacy. As John Krige put it in a nutshell, this solution "preserved the appearance of openness while masking the reality of exclusivity." 57 Switzerland's diplomatic efforts were successful in bringing the laboratory to Geneva and, in conjunction with the interests of the leading scientists, isolating it from the most powerful military and political interests. 58 The scientists' decision to concentrate on a particle accelerator and not a reactor (which would have been much more closely tied to military applications, due to the necessary production of plutonium), brought Switzerland's mission within reach. As a result, a neutral laboratory in high-energy physics was created at the pinnacle of the cold war. Its convention stated clearly that CERN "shall have no concern with work for military requirements and the results of its experimental and theoretical work shall be published or otherwise made generally available." 59 The neutrality of CERN's science not only made Switzerland's participation possible but also reinforced the credibility of its neutrality policy at a time when it was under strain. Indeed, in 1951 Switzerland reluctantly signed the Hotz-Linder Agreement with the United States, severely limiting Switzerland's exports to Eastern Europe, and drawing criticism at home that it had submitted itself to American interests. 60 The CERN negotiations constituted an opportunity to reposition Switzerland's diplomacy as more independent from the United States and open to relationships with Eastern European countries. Switzerland's position toward CERN was a manifestation of its concerns not only about fi nding its place in an increasingly bipolar world but also about its position toward the European integration movement, another challenge to its neutrality policy. chance to demonstrate their openness to a European project, reiterating their willingness to cooperate with their European neighbors, in areas considered nonpolitical and nonmilitary, or "technical" in the Swiss Department of Foreign Affairs' terminology. High-energy physics, thus adjusted, was made to fi t this agenda. CERN became a symbol of Switzerland's neutrality and its role in mediating East-West relations during the cold war. On numerous occasions, the Swiss Department of Foreign Affairs used the case of CERN's neutrality, exemplifi ed by the fact that Russian and American scientists met there, to illustrate the inherent neutrality of Switzerland. 62 Neutral science and neutral state had been effi ciently coproduced.
By the end of the decade, when a new opportunity for international scientifi c cooperation presented itself, the Department of Foreign Affairs reacted very favorably. The same issues presented themselves once again, but under a slightly different light, due to the changed international context and the evolution of Switzerland's neutrality policy.
SPACE RESEARCH AND THE ROCKET PROBLEM
In February 1959, when CERN's massive proton synchrotron was about to go into operation for the fi rst time, two of the physicists who had made it possible, Pierre Auger and Edoardo Amaldi, were in Paris discussing the creation of a similar organization devoted to space research. 63 The timing of this discussion should not come as a surprise. In October 1957, the fi rst artifi cial satellite Sputnik began to orbit the earth, and as a response, the United States created NASA in October 1958. 64 By the end of the decade, space research had become a priority in science policy for a number of countries, including the United Kingdom, France, and Italy, all of which had their own national civilian or military space programs or both. In broad terms, space research was like atomic research, in that it was considered to involve "dual-use" technologies, military and civilian. 65 Atomic research could lead to building bombs and civilian power plants, just like space research was important for building missiles that could carry warheads and satellites. The launcher that carried Sputnik into orbit is a case in point, since it was also Russia's fi rst nuclear ballistic missile.
The Paris discussion between Auger and Amaldi resulted, through a complex process similar to the one that led to CERN, in the creation in 1962 of two organizations, the European Space Research Organization (ESRO) and the European Space Vehicle Launcher Development Organization (ELDO). The fact that two distinct organizations were created instead of one illustrates the tension between the civilian and mili-tary dimensions of space research. 66 This tension would prove particularly diffi cult to resolve and make compatible with Switzerland's neutrality policy.
In January 1960, the Swiss federal government was asked by a parliamentary representative from Geneva if "it should not take the lead in creating a European organization for space research." 67 Max Petitpierre, still foreign minister at the time, deemed the question "quite urgent" and created a delegation of scientists, including Paul Scherrer and Marcel Golay, director of the Geneva Observatory, to represent Swiss interests. 68 The reason for moving ahead so promptly, and for enrolling scientists to represent national interests as early as possible in the process, was the hope of the Department of Foreign Affairs that the Swiss scientists could shape the future organization signifi cantly: "It is only by acting quickly that we will be able to infl uence the shape and the activities of the new organization and that we can avoid the risk of facing projects developed within organizations that do not correspond to our institutions (we think in particular of NATO)." 69 Indeed, NATO had, as early as 1957, outlined plans to develop international cooperation in space research on a European basis. 70 The director-general of CERN, Cornelis Jan Bakker, warned the Swiss Department of Foreign Affairs that "the essential diffi culty will consist in creating an organization that can conduct its activities without the interference of the military. One needs to prevent them from having any means of infl uencing the research of an organization that should solely respond to scientifi c and peaceful concerns." 71 In this respect, the European scientists behind the project could not agree more with Switzerland's position, since they too wanted to prevent political and military control over the organization.
Switzerland became a particularly valuable ally for the European scientists when, in April 1960, the United Kingdom proposed linking the project of a European space organization to their obsolete ballistic missile Blue Streak, which they hoped to convert to civilian uses. 72 Some scientists feared that this proposition could give a military fl avor to the European project. After this threat of militarization, another politicization menace began to loom over the project. The Organization for European Economic Co-operation (OEEC) proposed to host the secretariat of commission in charge of developing the Auger and Amaldi project at a time when the OEEC was just about to become a more Atlantic organization by including the United States and Canada (becoming the OECD in 1961). Auger and Amaldi opposed both propositions, as they had resisted the earlier propositions of NATO to organize European space research. 73 A member of the Swiss delegation made clear what the new orientation of the OEEC might mean for European space research:
The possible presence of the United States and Canada could compromise the political neutrality of the OEEC. Given the strategic dimension of space research and given the fact that it is particularly well developed in those countries, there might be unpleasant interference from their side on our European research. 74 A member of the Swiss delegation also expressed his concerns that Austria, another neutral country, had not been invited to participate, raising further suspicions about the politicizing of the project. 75 And Switzerland was not the only neutral country concerned by these developments. Sweden also feared for its neutrality policy and insisted that any plans for a European organization be offi cially communicated to the Soviet Union. 76 These irreconcilable positions clashed during the discussions between the delegations, bringing the negotiations to a dead end until Marcel Golay informed the assembly that he had just been authorized by the Swiss government to offer its help in convening an intergovernmental conference. 77 Understandably, the proposition was very well received by European scientists such as Auger, who pointed out that Switzerland could play a role for space research similar to the one that UNESCO had played for nuclear physics. 78 In the following meeting, Switzerland, with the support of the Norwegian, Swedish, and Danish delegations, was chosen as the host country for the intergovernmental conference. 79 According to Marcel Golay, "[A]ll participants seemed to be aware that it would be in their interest to put forward the name of Switzerland as a symbol of the non-political activities of the future organization." 80 What Golay did not mention was that Switzerland's interest in keeping the future organization neutral would leave the scientists in charge and protect them from interference by the nation-states in the shaping and running of the organization, but at the cost, as the future would show, of more limited national participation in ELDO.
In July 1960, the Swiss government took over the negotiations that the scientists had handled up to that time. 81 It examined more carefully than ever the consequences of a European space research organization for the country's neutrality policy. In a detailed report, it outlined once again the convergence of interest between the scientifi c community and the Swiss authorities in preventing political and military interference: 73 The preference to date of the scientists for a model similar to CERN corresponds to our position. This organization succeeded, in the fi eld of fundamental research on the atom, to demilitarize and depoliticize a number of scientifi c activities that were previously the prerogative of the military. Today, thanks to CERN, atomic science is in large part in the public domain. An impressive number of American and Soviet scientists meet there. However-and this is essential-it is the fact that CERN was active on our territory that made it possible for this institution to play this role of intermediary between East and West. 82 Thus according to the Swiss government, not only could its participation in an international scientifi c cooperation project be made compatible with its neutrality policy, but also the latter would serve scientifi c cooperation well by guaranteeing that it was depoliticized and demilitarized-neutral, in other words.
Switzerland was not alone in holding these views. The Swedish and Austrian delegations, for example, two other neutral countries, reasoned along the same lines. In the fall of 1960, the United Kingdom was still trying to promote the use of its recycled launcher Blue Streak, stripped of its military characteristics, but experienced only incomplete success. 83 Sweden refused the proposition outright, 84 aware of the political risks inherent in international cooperation in the fi eld of launchers as a dualuse technology, and Switzerland opposed the proposition, too. Switzerland's decision was also motivated by the fact that Swiss industry believed the investments in space launchers to be insuffi ciently profi table, and the military had no interest in developing missiles, preferring to keep in touch with space research merely "to appreciate the potential threat coming from space." 85 As a result of Switzerland's, Sweden's, and other countries' opposition to the British plans, the delegations decided to create two distinct organizations. The European Space Research Organization (ESRO) would be devoted exclusively to space research and would include ten European countries. 86 The European Space Vehicle Launcher Development Organization (ELDO), by contrast, would be devoted to the development of a launcher and would include only six European countries, plus Australia. Austria, Sweden, and Switzerland, all small neutral countries, were absent from ELDO.
Switzerland's efforts at depoliticizing and demilitarizing space research were not as successful as they were in the case of high-energy physics. On the one side, the size of the investments and the military and commercial importance of launchers stood in the way of Switzerland's and other neutral countries' diplomacies. Moreover, these particular aspects of space research remained too tied to political and military interests to be made compatible with Switzerland's neutrality policy. The Swiss government therefore tried to preserve the country's participation in European space research by advocating a split between launchers (ELDO) and satellites (ESRO) in 86 Belgium, Denmark, France, Germany, Italy, the Netherlands, Spain, Sweden, Switzerland, and the United Kingdom. two separate organizations. In this way, Switzerland could at least join the neutralized ESRO. On the other side, the fact that satellites, unlike nuclear research, were not perceived as dual-use technology meant that it was unnecessary to publicly affi rm their neutrality by locating any of the ESRO institutions on Swiss ground. Indeed, Switzerland could not land any of the ESRO research laboratories. However, at least it succeeded in ensuring that European space research did not take place under the framework of NATO or the European Communities, something it had feared early on, and which would have made Switzerland's participation in any way impossible. 87 Switzerland was satisfi ed with the neutrality of ESRO, as it embodied three mechanisms to prevent militarization of any kind. In April 1962, Switzerland's new foreign minister, Friedrich T. Wahlen, shared his thoughts about this delicate issue with his Swiss ambassador in Paris:
It is obvious that with the new weapons, the scientists and the military work in the same fi elds and as a result, a defi nition and exact delimitation of their programs is a necessity. In the case of CERN, it is inconceivable that their programs could be inspired by military considerations, since all the results of studies on the atom must be published. CERN is, as it is customary to say, a glass house. . . . In the case of ESRO, any state who thinks that the program diverges from the objectives of the conventions can veto the budget, since it has to be adopted unanimously. It is true that it could be diffi cult in practice to determine if one experiment or the other is really devoid of military preoccupations. We cannot exclude that certain powers-even against the opinion of their scientists-could use this European organization to increase their strategic potential, through indirect ways diffi cult to detect. Our representatives must thus be vigilant, and a way to achieve this is through the possibility and the right of every nation to have its own citizens participate in any experiment carried out by ESRO. But besides this assurance, there is another guarantee-the most effi cient perhaps-against such tendencies, namely the publication of all the experimental results. The secrecy required by military experiments would be irreconcilable with this publication, which is a principle of ESRO. The necessary vigilance is the common concern of the member states most directly concerned, Switzerland, Sweden and Austria. 88 Thus space research involving satellites, and not linked to launchers, could be made neutral using the criterion of open publication as a benchmark for basic "nonmilitary" research, as with CERN. 89 In addition, the absence of the United States and of Eastern European countries and the USSR, and their potentially polarizing effect, as well as the presence of neutral countries, offered a good chance that ESRO would be exclusively following scientifi c goals, as the European scientists, and the Swiss authorities, had wished. This solution avoided "the unpleasant intervention" of the United States in European space that the European scientists had feared because of the "strategic importance of this fi eld." At the same time, it fulfi lled their desire to keep "a complete independence from the Soviet Union in order not to compromise the essentially scientifi c goals" of ESRO. 90 European scientists and Swiss federal authorities could not agree more completely.
The country's participation in space research thrilled the Swiss media. The media saw it as particularly in tune with several aspects of Switzerland's national identity. For example, space research would involve the development of high-precision miniaturized devices to be embarked on satellites, a special fi eld of expertise of the Swiss watchmaking industry and a subject of national pride. 91 Switzerland's participation in European space research was also understood as an unusual opportunity for its neutrality-that is, "independent of both the American and the Soviet blocs," thus making uniquely European collaboration possible. 92 Space research caught the imagination of the media, which came to envision "Swiss citizens on the moon!" 93 The Swiss authorities' diplomatic efforts in the fi eld of space research thus helped position the country's national identity not only in foreign relations but also domestically, as the extensive and enthusiastic media coverage demonstrates. 94
MOLECULAR BIOLOGY: AN EASY CASE FOR INTERNATIONAL COOPERATION
The explosion of the fi rst atomic bomb over Hiroshima in 1945 and the launch of Sputnik in 1957 played decisive roles in setting the science policy agenda in the industrialized nations. The impact of these two events proved all the greater in that both were linked to warfare technologies and commercial opportunities. Physicists were most successful in mobilizing these different interests and translating them into massive support for physical science research. 95 CERN and ESRO / ELDO are just two examples refl ecting these changing science and technology policy priorities in the cold war. Until the 1960s, there were no events comparable to Hiroshima or Sputnik that reoriented the national scientifi c priorities in favor of the life sciences. Only decades after James Watson and Francis Crick's 1953 discovery of the DNA double helix was this event remembered as the starting point of a new scientifi c discipline. 96 However, in the early 1960s, it was becoming increasingly perceptible that a deep transformation was taking place in the understanding of life and disease, as a new discipline called "molecular biology" was progressively redefi ning the avant-garde of biological research. 97 Signifi cantly, a number of researchers working under this banner were physicists converted to the study of life. Beginning in 1958, a growing number of local research institutions created new departments of molecular biology. 98 In 1962, the Nobel Prize in Chemistry and the Nobel Prize in Physiology or Medicine were awarded to fi ve researchers in the fi eld of molecular biology, three of whom were physicists, adding to the growing prestige of this new discipline.
In 104 and proposed that Switzerland take the diplomatic lead to support it. 105 Wahlen, with his background in agricultural science, had a keen interest in biology. Furthermore, between 1949 and 1958, he had been director of the Agriculture Department of the Food and Agriculture Organization (FAO), a United Nations affi liated entity, giving him a signifi cant experience in international organizations. The FAO represented the kind of organization that Max Petitpierre, Wahlen's predecessor, had defi ned as "technical" and which was therefore compatible with Switzerland's neutrality. The Department of Foreign Affairs also justifi ed its interest in EMBO by pointing to the rapidly changing scientifi c priorities of the cold war:
Since atomic energy has entered the stage of industrial accomplishments and the NASA "moon-crash-program" will most likely be carried out, all responsible parties should, as of now, make efforts to reduce, or at least fi nd ways to continue employing the scientifi c workforce of the country. From this perspective, the EMBO initiative could be very useful for keeping pace for once with the USA. 106 Other European nations were much less enthusiastic about a centralized laboratory for the life sciences. They cast some doubt on the necessity of centralizing resources in the fi eld, because unlike high-energy physics or space research, molecular biology did not require any unique pieces of heavy equipment, such as cyclotrons or rockets, that would be too expensive for a single smaller country to develop. An international laboratory might also deplete the country of its elite scientists. 107 Finally, molecular biology did not seem very promising commercially or militarily. This last point, perceived as a disadvantage of the fi eld by some nations, was thought of as a great opportunity by Switzerland. The absence of military or political interests in molecular biology would ease greatly Switzerland's efforts at inscribing EMBO's plans into its current neutrality policy.
Switzerland supported EMBO without any of the hesitations that had characterized its earlier involvement in international scientifi c cooperation. However, the Swiss government was not the only political institution to identify the possible advantages of collaborating in the fi eld of molecular biology. As a representative of the OECD would put it in May 1965, cooperation in the fi eld of the life sciences "is relatively easy, because, on one side it doesn't raise delicate political or economic problems, and on the other, its development-even through international cooperation-does not require very substantial investments." 108 UNESCO, which had played a leading role for CERN, proposed in 1965 to reiterate its efforts for EMBO and convene an intergovernmental meeting the following year. At the same time, the European Council decided to do the same. The OECD and the WHO considered taking similar action, as did Switzerland. 109 The EMBO Council was wary about these different organizations and declared its willingness "to maintain a complete independence of UNESCO and other similar organizations on political as well as administrative questions." 110 They emphasized the risks resulting from the patronage of international organizations, such as "political pressure on the choice of scientifi c personnel and lack of interest in a research program in fundamental biology." 111 Privately, the EMBO Council members were very favorable to Switzerland's initiative, even if they decided not to show their preferences publicly or to turn down the other offers. 112 Swiss diplomacy was confronted, on the surface at least, with strong competition from international organizations that had the advantage of already having governmental-level representations from the EMBO member states. Switzerland made serious efforts to keep the lead in this process, especially since, as in previous collaborative efforts, it had a precise idea about what political contours the organization should take to conform to Switzerland's neutrality policy of the 1960s. Indeed, by that time, Switzerland had clearly found its place in Western Europe, even though it remained highly suspicious of any convergence with Atlantic positions. 113 It was also making signifi cant efforts to become closer to its European neighbors in the European Economic Community, without considering joining the Community, however, especially after the failure of the larger European Free Trade Association in 1959. 114 In 1963, for example, Switzerland joined the European Council, after having refused to do so in 1949. 115 As a result of Switzerland's new understanding of its neutrality policy, it privileged international cooperation with Western European nations, and actively tried to avoid any other political confi guration. It opposed UNESCO, for example, which favored an organization open to all European nations, East and West, reversing the position it had adopted earlier in the case of CERN. 116 It also asked the EMBO Council not to seek fi nancial support from the Ford Foundation or other American funding agencies to prevent any sign that it was an Atlantic organization. 117 The Swiss Department of Foreign Affairs vigorously defended its position to strictly limit membership to Western Europe, thus excluding Israel, even though Israeli scientists had been founding members of EMBO.
In 1966, an independent event reminded the Swiss authorities that they had much to lose politically if they were unable to guide European scientifi c cooperation in the fi eld of molecular biology along their own agenda: the Italian government proposed to reactivate an older NATO project for a European institute of science and technology modeled after MIT 118 and designed to include a department of molecular biology. This proposition provoked a stir in the Swiss Department of Foreign Affairs. An internal note spelled out some of the political consequences of the Italian proposition for Switzerland's neutrality policy:
The motivation for this action-besides the strengthening of NATO-lies in the correct conclusion that the widening technological gap between the United States and Europe could also widen proportionally the political differences between the two continents. A preliminary inspection reveals several adverse prospects. The neutrals will have to be very careful in order not be caught by surprise and pushed aside by politically inspired scientifi c plans. The danger lies in a repetition of the experience of the European Economic Community, in a different universe, but with the same divisive result (there: at-tempts to unify Europe through the economy, here: attempt to strengthen NATO through science). 119 As a consequence of this reasoning, the Department of Foreign Affairs decided to move ahead more energetically than ever, taking the risk of clashing with the international organizations, such as UNESCO, which had similar plans. Switzerland rushed to consult all European governments and issued an invitation for an intergovernmental conference, to take place in September 1966, on international cooperation in the fi eld of molecular biology. Only countries already members or observers at CERN were invited to participate. In a letter of protest, the director of UNESCO "deplored" the action of the Swiss government and expressed regret that the invitation had only been addressed to CERN members. 120 The Swiss foreign minister was somewhat relieved by this reaction, as he had feared a worse, even a "hostile," reaction of UNESCO. 121 By 1969, the conference organized by Switzerland led to the signing of a convention by twelve Western European countries creating the EMBC, an intergovernmental funding body for EMBO, and leading to the creation, in 1974, of the European molecular biology laboratory in Heidelberg.
Even though Switzerland did not succeed in obtaining the central laboratory, it was able once again to shape the political contours of the organization and to bring it in line with its neutrality policy of the 1960s. As with its leadership in the development of CERN and ESRO, Switzerland's active role in the creation of the EMBC and its participation in all three organizations demonstrated better than any discourse could that neutrality was neither an isolationist policy nor a pretext to escape international responsibilities. As an internal memo of the Foreign Department made clear, this was precisely Switzerland's agenda before embarking on the EMBO projects: "We should seize the great opportunity of a European science policy initiative [the EMBO project] to refute our alleged selfi sh isolationism." 122 The participation in international scientifi c cooperation in the fi eld of molecular biology was an ideal way to dispel the impression that neutrality amounted to political isolationism. Neutrality would be pursued as a coherent policy to create a space free from military or political interference, a space that would benefi t not only international negotiations aimed at confl ict resolution, for example, but also the pursuit of scientifi c research in an international setting. Thus with the EMBO project, the Swiss authorities strove to sustain the neutrality of science and, at the same time, to reinforce the neutrality of its national identity. Admittedly, the case of molecular biology was far easier than that of atomic physics or space research, as molecular biology was not linked to sensitive military technologies. Nevertheless, the EMBC could have been structured in a quite different political framework had it been shaped by organizations such as UNESCO and the OECD. Although a different structure would not have forbidden Switzerland's participation, it would have at least made this organization much less useful as an expression of the current meaning of Switzerland's neutrality policy.
CONCLUSION
The neutrality of science and the state have never been givens; rather they represent a process of negotiation taking place in historically specifi c contexts, aimed at defl ecting particular political forces. In cold war Europe this context included the political and ideological commitments of the nation-states in the divide between East and West, and their interest in building strong military defense programs underpinned by science and technology. States such as Switzerland defi ned being neutral as being permanently engaged in the process of fi nding a path along the delicate line balancing the necessity of active involvement in international affairs and the refusal to commit to political alliances aimed at shifting balances of power. Given the paramount importance of political alliances of all kinds in international affairs, the Swiss government was hard pressed to fi nd domains that could be made to fi t this agenda. Scientifi c cooperation was one of these domains, along with cultural, humanitarian, and social cooperation. By actively attempting to depoliticize and demilitarize these international scientifi c organizations, Switzerland could affi rm publicly how much it cared about its neutrality policy. These actions were not cynical manipulations of the neutrality idea. The Swiss believed them to be expressions of what neutrality historically stood for and attempts to ground it in tangible institutions. Thus it was precisely when science was the least neutral, as in the case of high-energy physics and space research, that it would best serve the assertion of the country's national identity built around the idea of neutrality.
The three examples of scientifi c cooperation discussed here illustrate how in the decades following the Second World War, the Swiss authorities considered science an opportunity to participate in international affairs and reinforce the credibility of the nation's neutrality policy. Science could serve this purpose only if it were made neutral, something that proved relatively simple in the case of molecular biology, more diffi cult for nuclear physics, and almost impossible for space research, except when a sharp institutionalized distinction could be made between satellites and launchers. It is a measure of Switzerland's success that the complex negotiations between scientists and statesmen from different countries fi nally led to the creation of institutions that have, in fact, been considered neutral by all parties and dominated by the scientists' agendas. This was a remarkable achievement in the cold war, during which state support for large-scale research, for example in the United States national laboratories, was generally subservient to the attainment of practical goals of military or economic interest. Nobel prizes awarded to scientists working for CERN and EMBL demonstrate that these organizations hosted fundamental research at the highest level of scientifi c excellence. In the same time period, the scientifi c failure of EURATOM, created in 1957 to stimulate research on nuclear energy among members of the European Economic Community, showed where an excessive politicization of scientifi c research could lead. 123 Switzerland was not alone in defending the neutrality of European scientifi c cooperation, as other neutral and non-neutral countries shared similar views, but it did play a leading role in this respect. Its strongest ally throughout the negotiations re- mained the European scientists themselves, for whom the fi ght for neutrality was also a fi ght for scientifi c leadership in these organizations. During the CERN negotiations, a Swiss politician could acknowledge that "these great physicists are diplomats far more skillful than we are." 124 The convergence of interest between European scientists and neutral states was perhaps the strongest driving force that led to the depoliticizing and demilitarizing of these scientifi c organizations.
Public debates about Switzerland's participation in international scientifi c organizations, in the press as well as in the parliament, often revolved around the question of Switzerland's political neutrality. Indeed, Switzerland's neutrality was not only a useful fi ction employed by the government for defending its foreign and economic policies but also a central tenet of the nation's identity. "Neutrality is the people's business, not the government's or the parliament's," emphasized Max Petitpierre in 1957. 125 By participating in international scientifi c cooperation and defending the neutrality of science, the Swiss government could demonstrate to other nations, as well as to its own citizens, what political neutrality stood for. Swiss scientists took pride in the fact that their country hosted these international scientifi c organizations and, moreover, that these institutions were neutral and devoted to peaceful research only, following the wishes of the scientifi c community. CERN, in particular, along with the International Committee of the Red Cross, became for Swiss citizens part of their country's national identity, embodying its neutrality, and at the same time, its participation in world affairs. When the Swiss government presented the ESRO agreement in front of the parliament in 1962, it made the link clear-"our participation in ESRO follows our solidarity policy"-an essential part of the country's neutrality posture for Petitpierre. 126 Neutrality, its supporters argued, was intrinsic to Switzerland's openness toward the rest of the (free) world, and not just a self-serving policy aimed at defending a small country's economic and political interests. The putatively neutral, universal, and objective value of science was ideally suited to make this point.
